Fly ash is byproduct of thermal power plants. Millions 
INTRODUCTION
Fly ash is also known as pulverized fuel ash, is a coal combustion product that is composed of fine particles [1, 2] . Treatment of fly ash with alkali solution produces a ''zeolite precursor'' and it is characterized by a three-dimensional structure and long-and mid-range disorder [1] [2] [3] [4] [5] [6] [7] . The product obtained after alkali activation is a material that possesses high surface area and can be used in catalysis, especially in fine chemical, petrochemical and pharmaceutical industries [1, 2] . Fly ash consists of silica, alumina, iron oxide, magnesia and in minor amount comprises activated carbon as well [1, 5] . Additionally, it is well reported that fly ash has been used as a catalyst, for H 2 production, deSOx, deNOx, hydrocarbon oxidation etc. [1, 6] . Furthermore, it is well reported [1, 2, 6] , that fly ash can be chemically activated by NaOH solution giving though the surface basicity and making it *Corresponding author: Adelaida Andoni E-mail: adelaida.andoni@fshn.edu.al Paper received: 06.10.2018. Paper accepted: 05.11.2018. Paper is available on the website: www.idk.org.rs/journal catalytically active. In the current work fly ash was also chemically activated by an alkali activation process of alumino-silicates material in close resemblance to the studies reported in the literature [1] [2] [3] [4] [5] [6] [7] . The aim is to successfully activate fly ash and to acquire a deeper understanding by means of FTIR spectroscopy regarding information on chemical bond vibrations in the molecular units of activated fly ash. FTIR spectroscopy was applied to characterize fly ash before and after chemical activation. IR spectra clearly indicated an augment in the peak intensity of the band for -OH group after chemical activation for the fly ash. Fourier transform infrared (FTIR) spectroscopy technique is rapid and requires minimal or no sample preparation [2, 5, [8] [9] [10] [11] [12] . FTIR provides a global fingerprint of samples [2, 5, [8] [9] [10] [11] [12] .
EXPERIMENTAL
Sample preparation: The solid fly ash used was F-type, rich in silica and alumina content [13] . The activation process was carried out, by rigorously following the procedure reported by Jain et al. Vibrational spectroscopic measurements: FTIR spectra were collected by Nicolet 6700 spectrometer, manufactured by Thermo Electron, which allows spectral measurements in NIR (12000 -4000 cm -1
) and MIR (4000 -400 cm -1 ) region. This system works in two geometries, the geometry of the transmission and reflectance (Attenuated Total Reflection-ATR). In this study, the transmission geometry is used in the range mid Infra-Red (4000 -400 cm -1 ) with a resolution of 4 cm -1
. The spectra were analyzed using OMNIC program. Samples were analyzed prior to drying at 120 0 C for 3 hours.
RESULTS AND DISCUSSION
The FTIR spectrum of fly ash (FA), before and after chemical activation is shown in Figure 1 (inserted spectra). Fly ash was chemically activated with the highest concentration of alkali solution (50 wt.%) [1, 2, 5] . The FTIR spectra of solid base fly ash (SBFA) shows a broad band in the region between 3400-3000 cm It is relevant to mention that water which absorbs on the surface gives also a broad band in the region between 3400-3000 cm region. Nevertheless, minor amount of water absorbed on the surface of FA or SBFA cannot be excluded. Figure 1 gives also a series of wide scans of FTIR spectra activated with NaOH at different concentrations. There is an increase in the peak intensity of the band for the -OH groups upon increasing the concentration of NaOH incrementally. This is, however, more evident in the peaks intensities appearing in the range 1000-950 cm 2, 5, 12] . It is also reported that that internal vibrations in silicates appear as wide bands at 1062, 1064 and 1092 cm -1 [7] . The latter is in good agreement with the current work. Figure 2 , displays yet again a series of FTIR spectra for SBFA samples with incrementally increased NaOH concentrations in a narrow range 1400-400 cm -1 , including the FTIR spectrum of the untreated FA as well. It is evident from Figure 2 that upon increasing the concentration of alkali solution, the peak position for the Si-O-Si and Si-OAl asymmetric stretching has moved slightly to lower wavenumbers. The latter may be explained due to the increased population of -OH groups on the surface. This shift in the range of 1100-950 cm -1 was also reported by Fernandez-Jimenez and Palomo [7] . Additionally, the Si-O-Si bending vibrations appear in the range ~450-430 cm To this end, the spectra of Figure 1 shows signals of SBFA at 1440-1400 cm -1 which are also observed in the IR spectra of SBFA reported in the literature [1,2,5,12].
CONCLUSION
In the present work fly ash was activated by alkali solution and further characterized by FTIR spectroscopy. FTIR spectra featured similarities to a large extend with those reported in the literature. 
